Endothelin release and shift in prostaglandin balance are involved in the modulation of vascular tone by recombinant erythropoietin.
Hypertension is the main side effect developing in patients suffering from renal anemia who are treated with recombinant human erythropoietin (rhEPO). We investigated the effect of rhEPO on the vascular tone of rabbit aorta. rhEPO had no direct vasoconstrictor effect, but it enhanced norepinephrine (NE)-induced contractions of rabbit aortic rings. Relaxations to acetylcholine (ACh, 1 microM) were unaltered in the presence or absence of rhEPO, indicating that the endothelium-dependent NO pathway was not affected by rhEPO. In rings of human renal artery and rabbit aorta, rhEPO (200 U/ml) increased the synthesis of constrictor prostanoids. The cyclooxygenase inhibitors indomethacin and aspirin abolished the increase in prostanoid production. However, they did not completely suppress the rhEPO-induced enhancement of NE contractions in rabbit aorta. We further investigated the effect of rhEPO on prostanoid and endothelin-1 synthesis in cultured human endothelial cells. Endothelial cells from human umbilical veins (HUVEC) were isolated and cultured. After incubation with rhEPO, the formation of prostaglandin (PG) I2 (analyzed as its stable metabolite 6-keto-PGF1 alpha), PGF2 alpha, PGE2, thromboxane (Tx) B2, and of endothelin-1 (ET-1) was measured by radioimmunoassay (RIA). rhEPO (200 U/ml) increased the formation of PGF2 alpha and TxB2 and decreased the formation of PGI2 in HUVEC. The release of ET-1 was increased by nearly 90% in the presence of rhEPO (200 U/ml). We conclude that a shift in the balance of constrictor and relaxing prostanoids as well as an increased synthesis of ET-1 may contribute to the hypertensive side effect of rhEPO therapy. ET-1 may at least in part be responsible for the unexpectedly low inhibitory effect of indomethacin on rhEPO-enhanced contractions of rabbit aorta.